Some comments on Physics Videos on Bob Barrett's Physics MPGs
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The top left video is a video that shows the “centrifugal force”.  It shows a boy doing a vertical rope spin.  What makes the rope not just fall to the ground?  What makes the nice circular force?  The rope is moving and according to Newton's first law, the rope “wants” to go in a straight line and a constant velocity.  The force necessary to make the rope bend into a circle is the centripetal force.  According to Newton's third law there is an equal and opposite force, the centrifugal force – forming the rope into a circle.  It's not unlike orbital motion.
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This is an animated .gif taken of a bridge near Messiah College.  The bridge is about 30 m long and 1.5 m wide.  Each 3 meter section of the bridge is loosely bolted together so that the bridge is very flexible and has an amplitude of oscillation of almost .5 m.   
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This is an mpg clip of the “Swinging Bridge” oscillation in the 2nd harmonic.  Students are located 2.5 % and 75 % along the bridge where the movement is the biggest.  The students must push on the bridge in a slow way to match the bridge's movement.  
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[image: image6.emf]This is the fourth harmonics of the bridge.  There are four separate motions in the bridge [called antinodes] the oppose each other.   
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The is a special twisting motion to the bridge.  It is called torsional and this motion destroyed the Tacoma bridge.  Student are at two locations  to excite the bridge in the second harmonics.  See a video of the bridge http://www.wfu.edu/physics/demolabs/demos/3/3a/3A6010.html

[image: image8.png]



How to understand ripple tank movies.   What you as light areas are wave crests which act as converging lens giving a light area.  The dark bands are the wave troughs which act as diverging lens and make dark bands.  The beauty of ripple tanks is the long wavelength often 2 or 3 cm and the slow velocity of propagation.  This means that you can “see” the waves travel and interfere. 
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This is a ripple tank movie.  The source of the waves is moving creating the Doppler Effect.  The wavelength behind the source is longer that a non moving source.  The wavelength in front of the source is shorter than normal.   There are various source velocities seen and when the source is faster than the waves themselves, a shock wave is seen
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This is a case where the source of the waves is moving faster that the wave velocity.  The waves can not “get away” and stack up at an angle from the source.  Note the strong shock wave.  

When a jet place exceeds the sound barrier, they travel faster than the speed of the wave and so a strong shock wave develops!
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This is a ripple tank movie.  The two sources of waves toward the left.  This is analogous to a two slit setup.  The water waves are like light waves.  You can see the minimum as fuzzy areas.  The Bright and dark bands that pass by are indicative of a maximum intensity of the water wave!  
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Here students are on a rotating stool and throws a ball at a distance from the axis of the stool.  The throw creates rotational momentum relative the the stools axis, to conserve angular momentum the girl and the stool both gain angular momentum in the opposite direction as the ball.  










